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PA R A T U B E R C U L O S I S  O F  C A T T L E  ( J o h n e ' s  d i s ­
e a s e )  i s  a  d i s e a s e  t h a t  d e v e l o p s  s l o w l y ,  i s  c h a r a c t e r ­
i z e d  b y  l o n g  p e r i o d s  o f  u n t h r . i f t i n e s s ,  g r a d u a l  l o s s  i n  
b o d y  w e i g h t ,  a n d  a n  o b s t i n a t e  d i a r r h e a .  A f f e c t e d  a n i m a l s  
a p p e a r  t o  h a v e  n o r m a l  a p p e t i t e s ,  y e t  t h e y  g r a d u a l l y  d w i n d l e  
t o  s k i n  a n d  b o n e s .  
H e r d s  c a n  b e  p r o t e c t e d  a g a i n s t  p a r a t u b e r c u l o s i s  b y :  
1 .  	 E n l i s t i n g  t h e  c o o p e r a t i o n  o f  t h e  l o c a l  v e t e r i n a r i a n  i n  t h e  
d i a g n o s i s  o f  t h e  d i s e a s e .  
2 .  P r o m p t l y  e l i m i n a t i n g  r e a c t o r s  f r o m  t h e  h e r d .  
3 .  P r a c t i c i n g  s t r i c t  s a n i t a t i o n  i n  s t a b l e s .  
4 .  K e e p i n g  p a s t u r e s ,  f e e d ,  a n d  d r i n k i n g  w a t e r  c l e a n .  
S .  	 A d d i n g  t o  t h e  h e r d  o n l y  b r e e d i n g  a n i m a l s  t h a t  g i v e  a  
n e g a t i v e  p a r a t u b e r c u l i n  t e s t .  
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Paratuberculosis of Cattle 
(Johne's Disease) 
lBy ROBERT GRAHAM, FRANK THORP, Jr., and J. P. TORREy
PARATUBERCULOSIS, or Johne's disease, is a chronic, infec­tious, bacterial dysentery, principally affecting cattle but also occurring in sheep, goats, deer, and occasionally in buffalo and 
horses. Animals of all ages and breeds may be susceptible altho, prob­
ably because of the long period of incubation, symptoms are very rare 
in animals less than two years old. 
The spread of paratuberculosis is difficult to control because of 
the chronic nature of the disease, the absence of symptoms in many 
infected animals, and the fact that many stockmen are not aware · of 
the prevalence of the disease. 
Paratuberculosis is frequently confused with tuberculosis, para­
sitic enteritis, gastritis, coccidiosis, or malnutrition; therefore it is 
probably more widely distributed than available reports indicate. Dur­
ing the last ten years practicing veterinarians have reported cases re­
sembling paratuberculosis in various counties in Illinois-Ford, Cham­
paign, Putnam, LaSalle, Iroquois, Sangamon, Cook, Richland, Mont­
gomery, Madison, and Woodford.2 
Th.e occurrence of paratuberculosis in an increasing number of 
Illinois herds has led to the preparation of this circular to help Illinois 
stockmen and veterinarians to recognize the disease and to employ the 
proper measures for prevention. 
Symptoms of Paratuberculosis 
Animals infected with paratuberculosis may not show symptoms 
for several weeks, months, even years, after infection occurs. In young 
animals the microorganisms seem to propagate very slowly or even to 
remain dormant. 
A gradual loss of flesh and a watery, persistent or recurrent diar­
rhea are the most marked symptoms in the advanced stage of the dis­
ease. The appetite and general attitude of infected animals remain 
quite normal in the early stages, but as the disease advances excessive 
lROBERT GRAHAM, Chief in Animal Pathology and Hygiene; FRANK THORP, 
Jr., Associate in Animal Pathology; and J. P. TORREY, Assistant Pathologist, 
assigned to the Division of Animal Pathology ·and Hygiene by the State De­
partment of Agriculture to assist in diagnostic work. 
2See footnote, page 5. 
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t h i r s t ,  e m a c l a t l O n ,  a n d  a  s u b n o r m a l  a p p e t i t e  m a y  b e  n o t e d  ( F i g .  1 ) .  
T h e  m i l k  f l o w  i n  l a c t a t i n g  a n i m a l s  i s  r e d u c e d  a n d  f i n a l l y  c e a s e s .  N o  
f e b r i l e  d i s t u r b a n c e s  h a v e  b e e n  n o t e d  i n  d i s e a s e d  a n i m a l s  a t  t h e  I l l i ­
n o i s  S t a t i o n .  T h e  a b s e n c e  o f  f e v e r  h a s  p r o b a b l y  b e e n  a  f a c t o r  i n  t h e  
f a i l u r e  o f  s t o c k m e n  t o  r e c o g n i z e  t h e  i n f e c t i o u s  c h a r a c t e r  o f  t h e  d i s e a s e .  
F I G .  1 . - S Y M P T O M S  O F  A D V A N C E D  P A R A T U B E R C U L O S I S  
T h e  e x t r e m e  e m a c i a t i o n  o f  t h i s  a n i m a l  i s  o n e  o f  t h e  s y m p t o m s  o f  t h e  a d ­
v a n c e d  s t a g e  o f  p a r a t u b e r c u l o s i s .  T h i s  c a s e  w a s  f u r t h e r  c o n f i r m e d  b y  t h e  p a r a ­
t u b e r c u l i n  t e s t ,  t h e  p r e s e n c e  o f  a c i d f a s t  r o d s  i n  t h e  f e c e s ,  a n d  a u t o s p y  f i n d i n g s .  
M a t u r e  a n i m a l s  i n f e c t e d  w i t h  p a r a t u b e r c u l o s i s  f r e q u e n t l y  m a n i f e s t  
s y m p t o m s  f o l l o w i n g  c a l v i n g ,  a b o r t i o n ,  a n  a t t a c k  o f  p n e u m o n i a ,  o r  g a r ­
g e t .  I n  f a c t  a n y  c o n d i t i o n  t h a t  l o w e r s  t h e  v i t a l i t y  o f  e x p o s e d  a n i m a l s  
i s  r e g a r d e d  a s  a  p r e d i s p o s i n g  f a c t o r  i n  t h e  d e v e l o p m e n t  a n d  p r o g r e s s  
o f  t h e  d i s e a s e .  
S o m e  a n i m a l s  m a y  s h o w  s y m p t o m s  o f  t h e  d i s e a s e  a n d  s u r v i v e  f o r  
a  n u m b e r  o f  y e a r s ,  o r  r e c o v e r y  m a y  s e e m  a p p a r e n t  a n d  t h e n  b e  f o l ­
l o w e d  b y  a  r e l a p s e  a f t e r  w e e k s  o r  m o n t h s ;  o t h e r  a n i m a l s  m a y  d i e  w i t h ­
i n  a  f e w  w e e k s  a f t e r  s y m p t o m s  a p p e a r .  T h e r e  i s  n o  e v i d e n c e  t o  s h o w  
t h a t  p a r a t u b e r c u l o s i s  i s  e v e r  c o m p l e t e l y  o v e r c o m e .  
C a u s a t i v e  A g e n t  
T h e  c a u s e  o f  p a r a t u b e r c u l o s i s  i s  a  m i c r o s c o p i c  a c i d  f a s t  r o d  k n o w n  
a s  M y c o b a c t e r i u m  p a r a t u b e r c u l o s i s  o r  J o h n e ' s  b a c i l l u s ,  w h i c h  e n t e r s  
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the body thru the digestive tract! (Fig. 2). This microorganism is very 
closely related to M. tuberculosis and resembles it microscopically. 
Clumps of the microorganisms may be observed in stained cultures 
made from the thickened mucous membrane of the intestine of an in­
fected animal as well as from the neighboring lymph glands. Culturing 
M. paratuberculosis . is a somewhat slow and difficult process and re­
quires a special medium. 
FIG. 2.-THE ORGANISM THAT CAUSES PARATUBERCULOSIS 
The causative agent of paratuberculosis is a microscopic acidfast rod known 
as Mycobacterium paratuberculosis) or Johne's bacillus, which enters the body 
thru the digestive tract. Magnified above x 1350. 
Post-Mortem Appearance 
The lesions of paratuberculosis are confined to the intestinal tract. 
The mucous membrane of the affected area may be four or five times 
its normal thickness and wrinkled or folded deeply either longitudi­
nally or transversely (Fig. 3). Th~se folds may be spotted with small 
hemorrhages. The regional mesenteric lymph nodes are frequently 
edematous, or watery. Sometimes the small intestine is normal, the 
lesions occurring only in the large intestine. 
The severity of the intestinal conditions does not, however, always 
correspond with the severity of the symptoms. Thus advanced cases 
may show limited inflammatory areas with large numbers of acidfast 
lThe causative agent of paratuberculosis was first described in Germany in 
1895 by Johne and Frothingham. Since then the disease has been reported in 
various European countries, India, Sumatra, South Africa, and in the United 
States. It was probably first introduced into the United States thru cattle im­
ported from Europe. How prevalent it is in the United States is not definitely 
known. Cases have been reported in 27 states, but all these have been in herds 
where losses have been excessive or in herds attended by veterinarians who are 
on the lookout for sporadic occurrence of the disease. 
6  
C I R C U L A R  N o .  4 3 4  
F I G .  3 . - S E C T I O N  O F  I N T E S T I N E  O F  C O W  I N F E C T E D  W I T H  P A R A T U B E R ­
C U L O S I S  C O N T R A S T E D  W I T H  S E C T I O N  O F  N O R M A L  I N T E S T I N E  
T h e  l i n i n g  o f  t h e  s m a l l  i n t e s t i n e  m a y  b e  t h i c k e n e d  a n d  t h e  s u r f a c e  w r i n ­
k l e d  a n d  f o l d e d  a s  a  r e s u l t  o f  i n f e c t i o n  w i t h  p a r a t u b e r c u l o s i s  ( A ) .  T h e  l i n i n g  
o f  t h e  s m a l l  i n t e s t i n e  o f  a  h e a l t h y  n o n i n f e c t e d  a n i m a l  i s  t h i n  a n d  s m o o t h  ( B ) .  
b a c t e r i a  p r e s e n t ,  w h i l e  a n i m a l s  w h i c h  s h o w  m i l d  s y m p t o m s  m a y  d i s ­
p l a y  m a r k e d  l e s i o n s  a n d  t h i c k e n i n g  o f  t h e  i n t e s t i n a l  t r a c t .  
M e t h o d s  o f  D i a g n o s i s  
D i a g n o s i s  o f  p a r a t u b e r c u l o s i s  m a y  b e  m a d e  o n  t h e  b a s i s  o f  s y m p ­
t o m s ,  p o s t - m o r t e m  e x a m i n a t i o n  o f  i n t e s t i n e s ,  b a c t e r i o l o g i c a l  f i n d i n g s ,  
a n d  p a r a t u b e r c u l i n  t e s t s .  C l i n i c a l  s y m p t o m s  m a y  s o  c l o s e l y  r e s e m b l e  
t h o s e  o f  o t h e r  d i s e a s e s  t h a t  a  d i a g n o s i s  c a n n o t  b e  m a d e  u n l e s s  o t h e r  
m e a n s  o f  d i f f e r e n t i a t i o n  a r e  u s e d .  D i f f e r e n t i a t i o n  f r o m  t u b e r c u l o s i s  
m a y  b e  m a d e  b y  t h e  t u b e r c u l i n  t e s t  o r ,  i n  a u t o p s y  c a s e s ,  b y  o b s e r v a t i o n  
o f  t h e  g r o s s  l e s i o n s  a n d  b y  i n o c u l a t i o n  o f  g u i n e a  p i g s ,  w h i c h  a r e  n o t  
s u s c e p t i b l e  t o  p a r a t u b e r c u l o s i s  u n l e s s  g i v e n  m a s s i v e  d o s e s  b u t  a r e  
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highly susceptible to bovine tuberculosis. Fecal examinations will aid 
in determining the presence of intestinal parasites. The possibility of 
nutritional disturbances should also be taken into consideration before 
a diagnosis of paratuberculosis is made. 
Microscopic Examimition 
At post-mortem examination, lesions resembling those of paratuber­
culosis may be identified by microscopical examination for acidfast 
rods. In animals which show symptoms of paratuberculosis, the pres­
ence of a large number of acidfast bacteria on slides made from feces 
and rectal scrapings is indicative of, but not absolute evidence of, the 
disease. The possibility of contamination of such specimens with non­
pathogenic, or nondisease forming, acidfast microorganisms makes 
identification by means of cultural characteristics and pathogenicity 
tests essential. 
Microscopic examinations cannot be relied upon in animals incu­
bating the disease, since the M. paratuberculosis microorganisms may 
not be present in the mucous membrane or in the feces in large enough 
numbers to be detected until the advanced stages of the disease have 
been reached. 
Paratuberculin Test 
The paratuberculin test, which has been developed in recent years, 
is the best-known diagnostic procedure for detecting . paratuberculosis 
before symptoms are evident. Paratuberculin, a sterile extract of M. 
paratuberculosis cultures to which phenol or some other preservative 
has been added, is prepared and used similarly to tuberculin in the 
tuberculosis test. Avian tuberculin can also be used.1 These extracts 
cannot cause the disease in healthy animals. 
Application of Test.-The presence or absence of paratuberculosis 
is determined by a comparison of the temperatures of the animals 
before and after the injection of paratuberculin. 
Three consecutive hourly temperatures should be taken preceding 
the injection of paratuberculin. Animals showing temperatures of 
103°F. or higher should not be tested. Following the three preinjec­
tion temperature readings, 5 to 10 cubic centimeters of paratuberculin 
(the larger amounts used for the older and larger animals) should be 
injected aseptically into the jugular vein with a hypodermic syringe. 
IBoth paratuberculin and avian tuberculin have been used at the Illinois Sta­
tion for testing cattle, with results which indicate that either product, if prop­
erly administered, may be used successfully for the diagnosis of paratubercu­
losis. Avian tuberculin is prepared from the cultures of Mycobacterium avium. 
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F o l l o w i n g  i n j e c t i o n ,  t e m p e r a t u r e s  s h o u l d  b e  t a k e n  a t  h o u r l y  i n t e r v a l s  
f o r  t e n  h o u r s ,  o r  l o n g e r .  
,  I n t e r p r e t a t i o n  o f  T e s t . - T h e  i n j e c t i o n  o f  p a r a t u b e r c u l i n  d o e s  n o t  
c a u s e  a  r i s e  o f  t e m p e r a t u r e  i n  h e a l t h y  a n i m a l s ,  b u t  t h e  m a j o r i t y  o f  
i n f e c t e d  a n i m a l s  r e c e i v i n g  p a r a t u b e r c u l i n  i n t r a v e n o u s l y  s h o w  a n  e l e ­
v a t i o n  o f  t e m p e r a t u r e ,  a n d  n o t  i n f r e q u e n t l y  s y s t e m i c  s y m p t o m s  ( F i g .  
4 )  .  S u c h  d i s t u r b a n c e s  a s  r o u g h e n e d  h a i r  c o a t ,  d e p r e s s i o n ,  d i a r r h e a ,  
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I N J E ' C T I O N  H O U R S  
F I G .  4 . - T E M P E R A T U R E  R E A C T I O N S  I N  P A R A T U B E R C U L I N  T E S T  
T e m p e r a t u r e  r e a c t i o n s  o f  f i v e  a n i m a l s  t e s t e d  w i t h  t h e  p a r a t u b e r c u l i n  t e s t  
a r e  s h o w n  a b o v e .  T h e  t w o  a n i m a l s  i n  w h i c h  p o s t - i n j e c t i o n  t e m p e r a t u r e s  r e a c h e d  
1 0 4 0  F .  b e t w e e n  t h e  f o u r t h  a n d  e i g h t h  h o u r s  f o l l o w i n g  t h e  t e s t  a r e  c l a s s e d  a s  
r e a c t o r s .  R e a c t i o n s  m a y ,  h o w e v e r ,  o c c u r  a s  l a t e  a s  t h e  t h i r t e e n t h  h o u r  ( d e l a y e d  
r e a c t o r ) .  A n  a n i m a l  t h a t  s h o w s  a  r i s e  i n  t e m p e r a t u r e  o f  l e s s  t h a n  2  d e g r e e s  
o v e r  t h e  h i g h e s t  p r e i n j  e c t i o n  t e m p e r a t u r e  b u t  a p p r o a c h e s  1 0 4 O F .  i s  r e g a r d e d  
a s  a  s u s p i c i o u s  r e a c t o r  a n d  s h o u l d  b e  r e t e s t e d  i n  6 0  t o  9 0  d a y s .  
a n d  d y s p n e a  m a y  a c c o m p a n y  a  t h e r m a l  r e a c t i o n .  I n f e c t e d  a n i m a l s  
s h o w  a  g r a d u a l  r i s e  a n d  s u b s e q u e n t  f a l l  o f  t e m p e r a t u r e ,  w i t h  t h e  m a x i ­
m u m  t e m p e r a t u r e  u s u a l l y  o c c u r r i n g  b e t w e e n  t h e  f o u r t h  a n d  e i g h t h  
h o u r s .  D e l a y e d  r e a c t i o n s  m a y ,  h o w e v e r ,  o c c u r  a s  l a t e  a s  t h e  t h i r t e e n t h  
h o u r .  
A  r i s e  o f  2  d e g r e e s  o v e r  t h e  h i g h e s t  p r e i n j e c t i o n  t e m p e r a t u r e ,  i f  
t h e  m a x i m u m  r e a c h e s  1 0 4 ° F . ,  c o n s t i t u t e s  a  r e a c t i o n .  P o s t - i n j e c t i o n  
t e m p e r a t u r e s  w h i c h  a p p r o a c h  a  m a x i m u m  o f  1 0 4 ° F .  a n d  s h o w  a n  e l e ­
v a t i o n  o f  l e s s  t h a n  2  d e g r e e s  a r e  r e g a r d e d  a s  s u s p i c i o u s  r e a c t i o n s .  A l l  
d o u b t f u l  o r  u n c e r t a i n  r e a c t o r s  s h o u l d  b e  r e t e s t e d  i n  6 0  t o  9 0  d a y s .  
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Tho assurance of complete success in eradicating paratuberculosis 
by annual testing cannot yet be made, results obtained in European 
countries and at various experiment stations in the United States 
justify the application of the test for the diagnosis and control of 
paratuberculosis as well as for preventing the introduction of the dis­
ease into healthy herds. 
Experience of Herd Owners With Test 
Symptoms of paratuberculosis were recognized in a herd of over 
100 cattle in Champaign county, Illinois, in 1917. During the follow­
ing ten years, twelve valuable animals in this herd died after showing 
sy~ptoms of paratuberculosis. The disease was definitely identified in 
1927 by applying the paratuberculin test to all animals in the herd. 
Gross lesions suggestive of paratuberculosis were encountered in the 
small intestines of affected animals which were examined at autopsy. 
This herd has since been tested annually and reactors removed, and 
while it has not been possible to eliminate the infection entirely, no 
symptoms of the disease have developed in this herd since annual 
testing was inaugurated. 
Tho testing helps to control the disease, it is very difficult to eradi­
cate it completely in infected herds, as shown by the data in the 
accompanying table. The number of animals reacting positively to the 
NUMBER OF POSITIVE REACTORS IN ANNUAL PARATUBERCULIN TESTS 

MADE OF AN INFECTED HERD IN ILLINOIS, 1927-1934 

Total num· 
her of Negative PositiveDate animals reactors reactors 
tested 
mmtber perct. number perct. 
1927 121 87 71.9 34 28.1 
1928 120 84 70 36 30 
1929 (i l 46 75.4 15 24.6 
1930 98 87 88.8 11 11.2 
1931 121 11 9 98.4 2 1.6 
1932 111 110 99.1 1 .9 
1933 151 145 96.03 6 3.97 
1934 130 128 98.5 2 1.5 
tests decreased from 36 out of 120 (30 percent) in the first year of 
the test to one out of 111 (.9 percent) in the sixth year, but increased 
again to 6 out of 151 (3.97 percent) in the seventh year and to 2 out 
of 130 ( 1.5 percent) in the eighth year. 
In badly infected herds retests and elimination of reactors may not 
be as economical as shipping the entire herd to market and selling 
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t h e m  s u b j e c t  t o  i n s p e c t i o n .  I n  o n e  I l l i n o i s  h e r d  t h e  l a r g e  n u m b e r  o f  
r e a c t o r s ,  a s  d e t e r m i n e d  b y  a n n u a l  t e s t ,  m a d e  i t  a d v i s a b l e  t o  d i s p o s e  o f  
t h e  e n t i r e  h e r d .  A  f e d e r a l  v e t e r i n a r i a n !  d e s c r i b e s  a  h e r d  o f  2 0 7  
a n i m a l s  f r o m  w h i c h  2 7  c o w s  w e r e  r e m o v e d  d u r i n g  1 8 '  m o n t h s  b e c a u s e  
o f  p a r a t u b e r c u l o s i s .  A f t e r  t h i s  a  t e s t  w a s  m a d e  a n d  n e a r l y  h a l f  t h e  
r e m a i n d e r  w e r e  f o u n d  t o  b e  i n f e c t e d .  
D e a t h  L o s s e s  F r o m  P a r a t u b e r c u l o s i s  
T h e  l o s s e s  r e p o r t e d  i n  h e r d s  i n  w h i c h  p a r a t u b e r c u l o s i s  h a s  b e e n  
i d e n t i f i e d  b y  t h e  u s e  o f  t h e  p a r a t u b e r c u l i n  t e s t  a n d  a u t o p s y  e x a m i n a ­
t i o n s  a r e  s u g g e s t i v e  o f  t h e  h i g h  d e a t h  t o l l  t h a t  t h i s  d i s e a s e  i s  t a k i n g  
a n n u a l l y .  T h e r e  a r e ,  o f  c o u r s e ,  m a n y  u n t e s t e d  h e r d s  o n  w h i c h  n o . d a t a  
a r e  a v a i l a b l e ,  b u t  w h i c h  p r o b a b l y  s u f f e r  s i m i l a r  l o s s e s .  E v e n  i n  h e r d s  
i n  w h i c h  t h e  a f f e c t e d  a n i m a l s  s h o w  m a r k e d  s y m p t o m s ,  t h e  d i s e a s e  i s  
n o t  a l w a y s  r e c o g n i z e d  b y  t h e  h e r d  o w n e r .  
A s  a  r e s u l t  o f  i n v e s t i g a t i o n s  m a d e  i n  1 9 2 7  o f  7 6  W i s c o n s i n  h e r d s ,  
1 3 5  a n i m a l s  w e r e  r e m o v e d  f r o m  f i v e  h e r d s ,  a v e r a g i n g  1 8 8  c o w s  e a c h ,  
b e c a u s e  o f  p a r a t u b e r c u l o s i s  i n f e c t i o n .
2  
T h e  y e a r l y  l o s s  v a r i e d  f r o m  2 . 2  
t o  1 2  p e r c e n t  o f  t h e  h e r d .  L a s h  a n d  M o h l
e r
3  i n  1 9 3 0  o b s e r v e d  a  h e r d  
o f  m o r e  t h a n  2 0 0  d a i r y  c a t t l e  i n  w h i c h  p a r a t u b e r c u l o s i s  h a d  b e e n  
p r e s e n t  f o r  a  n u m b e r  o f  y e a r s .  A p p r o x i m a t e l y  1 0  p e r c e n t  o f  t h i s  h e r d  
d i e d  a n n u a l l y  f r o m  p a r a t u b e r c u l o s i s .  T h e  d e a t h s  o c c u r r e d  i n  c o w s  
f r o m  2 Y z  t o  9  y e a r s  o f  a g e .  W h e n  t e s t e d  w i t h  p a r a t u b e r c u l i n ,  4 5 . 4  
p e r c e n t  o f  t h e  h e r d  w e r e  c l a s s e d  a s  s u s p e c t s  o r  r e a c t o r s .  
E u r o p e a n  i n v e s t i g a t o r s  r e p o r t  s t i l l  g r e a t e r  l o s s e s  t h a n  t h o s e  r e p o r t ­
e d  i n  t h e  U n i t e d  S t a t e s .  I n  s o m e  a r e a s  i n  E n g l a n d  t h e  l o s s e s  f r o m  
p a r a t u b e r c u l o s i s  a r e  e s t i m a t e d  t o  b e  g r e a t e r  t h a n  f r o m  t u b e r c u l o s i s .
4  
I n d i r e c t  L o s s e s  F r o m  P a r a t u b e r c u l o s i s  
B e s i d e s  t h e  a n n u a l  d e a t h  l o s s  o c c u r r i n g  i n  h e r d s  i n f e c t e d  w i t h  
p a r a t u b e r c u l o s i s ,  t h e r e  a r e  o t h e r  l o s s e s  o c c a s i o n e d  b y  a  d e c r e a s e  i n  
m i l k  p r o d u c t i o n ,  u n t h r i f t i n e s s ,  a n d  a  d e c l i n e  o f  a s  m u c h  a s  2 0  t o  3 0  
p e r c e n t  i n  b r e e d i n g  e f f i c i e n c y .  
O b s e r v a t i o n s  o v e r  a  p e r i o d  o f  s e v e n  y e a r s  o f  o n e  I l l i n o i s  h e r d  i n ­
f e c t e d  w i t h  p a r a t u b e r c u l o s i s  i n d i c a t e d  t h a t  m a s t i t i s  o c c u r r e d  m o r e  
l E r n e s t ,  E .  B .  R e c e n t  d e v e l o p m e n t s  i n  t h e  c o n t r o l  o f  J  o h n e ' s  d i s e a s e .  J o u r .  
A m e r .  V e t .  M e d .  A s s o c .  7 1 ,  n . s .  2 4 ,  7 4 2 - 7 4 8 .  1 9 2 7 .  
2 H a s t i n g s ,  E .  G . ,  B e a c h ,  B .  A . ,  a n d  M a n s f i e l d ,  H a r r i e t .  J o h n e ' s  d i s e a s e ,  a  
t r a n s m i s s a b l e  d i s e a s e  o f  c a t t l e .  W i s .  A g r .  E x p .  S t a .  B u l .  8 1 .  1 9 2 7 .  
3 L a s h ,  E l m e r ,  a n d  M o h l e r ,  W .  M .  J o h n e ' s  d i s e a s e  ( p a r a t u b e r c u l o s i s )  o f  
l i v e s t o c k .  U .  S .  D e p t .  A g r .  C i r c .  1 0 4 .  1 9 3 0 .  
4 T w o r t ,  F .  W . ,  a n d  I n g r a m ,  G .  L .  Y .  A  m o n o g r a p h  o n  J o h n e ' s  d i s e a s e .  
L o n d o n ,  1 9 1 3 .  
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frequently in paratuberculin reactors than in nonreactors, and that 
breeding efficiency was lower in reactors, the efficiency of nonreactors 
being 83.89 percent and reactors, 48.27 percent. The occurrence of 
infectious abortion in the normal breeding unit of one herd was 7 per­
cent in the animals that did not react to the paratuberculin test and 
35.7 percent in the animals that did react to the test. Among the 
abnormal breeding animals, only 3.16 percent of the animals that did 
not react to the paratuberculin test, reacted to the test for infectious 
abortion, while 50 percent of the paratuberculin reactors gave positive 
agglutination tests for infectious abortion. 
Apparently the lowered resistance that develops as a result of in­
fection with paratuberculosis may be a predisposing factor to mastitis 
and infectious abortion. 
No Successful Treatment Known 
Many attempts have been made to discover vaccine and chemicals 
which may be used as cures for paratuberculosis in cattle, but none 
seems to have been very successful. Symptoms may disappear only 
to reappear at a later date; and it is therefore impossible to determine 
whether the treatments employed had any retarding effect or whether 
the disease might have been naturally quiescent during the period when 
no symptoms were observed. 
If the disease is discovered in a pregnant animal, the feeding of 
dry food and the administering of astringents may check diarrhea and 
so help prolong the life of the animal until after the offspring is born. 
Control Depends on Annual Testing and Strict Sanitation 
Success in suppressing paratuberculosis is dependent upon the de­
tection and removal from the herd of infected animals before they 
show clinical symptoms. This can be done by means of an annual 
paratuberculin test, as described above. Likewise no animal should be 
introduced into a clean herd unless it has shown negative paratuber­
culin tests or has come from a noninfected herd. One favorable factor 
in the control of paratuberculosis is that it does not spread so rapidly 
as do such diseases as tuberculosis and infectious abortion. 
In addition to the annual testing of herds and the removal of re­
actors, sanitary measures are particularly important in controlling the 
spread of this disease, since the digestive tract is the only known 
avenue of paratuberculosis infection. Unless stables and yards are 
kept clean, water and feed supplies may become contaminated with 
M. paratuberculosis excreted in the feces of an infected animal. Pas­
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t u r e s  a n d  p o n d s  m a y  a l s o  b e  c o n t a m i n a t e d .  I t  i s  n o t  k n o w n  h o w  l o n g  
M .  p a r a t u b e r c u l o s i s  m a y  l i v e  o u t s i d e  t h e  b o d y ,  b u t  i t  s e e m s  c e r t a i n  t h a t  
i t  i s  s o m e w h a t  r e s i s t a n t  t o  s u n l i g h t  a n d  d r y i n g  a n d  t h a t  i t  m a y  l i v e  
f o r  s e v e r a l  w e e k s  i n  s t a b l e s ,  y a r d s ,  a n d  p a s t u r e s .  
F r e q u e n t  c l e a n i n g  a n d  d i s i n f e c t i o n  o f  b a r n s  a n d  t h e  s c r a p i n g  o r  
p l o w i n g  o f  l o t s ,  c o m b i n e d  w i t h  m e t h o d s  o f  m a n a g e m e n t  t h a t  k e e p  
a n i m a l s  a w a y  f r o m  m a n u r e  p i l e s ,  s t a g n a n t  p o o l s  o f  w a t e r ,  o r  s l a u g h t e r  
h o u s e  o f f a l ,  a r e  e s s e n t i a l .  C o n t i n u o u s  u s e  o f  t h e  s a m e  p a s t u r e s  a n d  
o v e r s t o c k i n g  s h o u l d  a l s o  b e  a v o i d e d  i f  t h e  s p r e a d  o f  t h e  d i s e a s e  i s  t o  
b e  p r e v e n t e d .  
T h e  i n c r e a s e  i n  n u m b e r  o f  c a s e s  o f  p a r a t u b e r c u l o s i s  n o t e d  d u r i n g  
s u m m e r  m o n t h s  i n  s o m e  i n f e c t e d  h e r d s  m a y  b e  d u e  t o  c o n t i n u o u s  r e i n ­
f e c t i o n  o f  p a s t u r e s  b y  i n f e c t e d  a n i m a l s .  T h e  s u c c u l e n t  d i e t  o f  c a t t l e  
d u r i n g  t h e  s u m m e r  m o n t h s  m a y  a l s o  b e  a  p r e d i s p o s i n g  f a c t o r  i n  t h e  
p r o g r e s s  o f  t h e  d i s e a s e .  S u r f a c e  d r a i n a g e ,  s t r e a m s ,  d r a i n a g e  c a n a l s ,  
a n d  d u s t  m a y  a c c o u n t  f o r  t h e  d i s t r i b u t i o n  o f  i n f e c t i o n  f r o m  i n f e c t e d  
t o  n o n i n f e c t e d  f a r m s .  
P r o t e c t i o n  a g a i n s t  p a r a t u b e r c u l o s i s  i n  c a t t l e  i s  d e p e n d e n t  u p o n  
c o o p e r a t i o n  w i t h  t h e  l o c a l  v e t e r i n a r i a n  i n  t h e  d i a g n o s i s  o f  t h e  d i s e a s e ,  
p r o m p t  e l i m i n a t i o n  o f  r e a c t o r s ,  s t r i c t  s a n i t a t i o n  i n  s t a b l e s ,  c l e a n  p a s ­
t u r e s ,  f o o d ,  a n d  d r i n k i n g  w a t e r ,  a n d  i n s i s t e n c e  t h a t  a l l  a n i m a l s  a d d e d  
t o  t h e  h e r d  c o m e  f r o m  h e r d s  t h a t  d o  n o t  r e a c t  t o  t h e  p a r a t u b e r c u l i n  
t e s t .  
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